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(57) Abstract: An organic electroluminescent element provided with a plurality of organic compound layers sandwiched between 
an anode and a cathode. The organic electroluminescent element is provided with a hole transporting layer composed of an organic 
compound insoluble in alcohol solvents, and an electron transporting layer formed on the hole transporting layer by a wet method. 
The material of the electron transporting layer is an organic compound which contains phosphorus and soluble in alcohol solvents. 
--^ A method for manufacturing the organic electroluminescent element, the organic compound containing phosphorus and a method 
for manufacturing such compound are also provided. 
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^t#B^C~n-*5Vvr, ^M^^^>t2. 4g(98. 8mmol) (^n^e^^if 
^17. 2g (1 lOmmol) (D&mTHFMW&Mffli&M^^ \fc5 fC^SPUfetfS&iiSiT 

u ^y^-v-/v^(MJ^^«7a)^^Lfc 0 ^r(D^^ % iyyi^;KH 

JSif7b)5. 18g(37. 5mmol)(D^;MTHF^^^o<«9MTL^: 0 HTHTf 

^ttttt]f, ^tm/jvw^^ttu ^y— ^^w— -eit#fUc 0 aofc 

-t^tMLtO. 57g(17. 7mmol), iR^47%) 0 
[0097] (1-3) 4 1 ^^ff6*5j;r^CF^#)97^^cD^^#;®-efc§TPPO-Burst(D^^ 
tpF^^®7 2. 55g(12. 6mmol)t, ^m^Rb-7:h%hV7^/^X7^tt 
iXKl. 06g(2. 05mmol) ^lDMSO20mL, Pd(OAc) 93. 3mg(0. 416mmo 

2 

1), dppp257mg(0. 623mmol) , edpa3. 7mLCO#^T, 100°C-e,KJ££-frfco 

^tt^#:^*(0^nn*/^fc^^L^JS^Ji/y^y/V(D^^A^n^h^7^— 
KJ^Bt&fcSJS&tilS: 5 ^ 2xio" 4 Pa®*^S-e#^»Mbfc 0 #£>ft 
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TPPO-Burst~e&5r££ttl&Lfc(iM;l. 39g(l. 58mmol) , lR^77%, Tm: 
399°C,Tg:149°C) 0 
[0098] (2)TPPO-BurstcDttW 

TPPO - Burst©^^ t^^^^Mm%Y^^^M(D^m^M^ 
JtftWmW (AC- 2) ^rfflV^'J^Lfci:^. $J5£faffl(£>6. 8eV*-ei:1i^g{i 
^m^^-f 6. 8eVJ^±-efeofc 0 ^^KdrVX7°te3. 96eV-C&ofc 0 TPPO-Bur 

\^hflX\^s<y?7>v^l/(^l/i\^'T^i/\;V-.Q. 8eV, ^^K^^rS. 7eV 

^oT, TPPO-Burstte, IE P5.lt fg^,iK, M^-KC^*6^^r^V\ iot 

[0099] (2-2)^f7^fe#?aS 

#^tL^:TPPO-BurstOTg^r-fe^=3— «^±MDSC-6200^j;S9^^B^W 

^fflV^^TV^N, N' -«(3-^/V^^/V) — N, N'-t^(7x^;l/)-'< 
^vVCTPD) OTg63°CJ:«9t^<, TPPO-Burst^jiff^^4^f^^^TV^§i^^ 

[0100] (3) TPPO - Bursts V ^^mMW^JtM^YtWk 

-ctppo - Bursts \^xm^&ffmu zjv&mmwikut, m^-m^wmn 
mmwmdTo) /^immmmm^tm {YO¥)/m^mmm (Tppo-Burst) 

/Piffi(MgAg) 

[0101] 1-&:b*>, ^b^^^^(ITO)^#J^$^SP^««(100nm)#i:(D^f7^ 
S^l^T/V^y^J, Ti?h>\ -ry^Pfc7VT/^-/V(lPA)-e-[U-f o 

[0102] ^ttrft^#)®-efe§POF (tfey v^^VK7/^^) &mt^^>Xm-ML 
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[0103] mz., m^-^Ms^b-cTPPo-Burst^^y— 7v\z.mu^ m^(Dm&t>^ 

/— /l^lmLt^L.TPPO-Bijrstl6mgi:5fe5J;5^fliSLfCo £<£>88££r_biEPOF 

[0104] m^-$mmm<V±^ ^ffi4£LTMgAgm*£*i^f Lfc(Mg:Ag = 10: 

Do MgA S mU(Dmm-£, lOOnm-e&ofco 
[0105] (4)JtK^ll#ttim#IS3fem^^3Si 

®2fc}\ tb™i^#^am#^3fem^^i-f^PJE|-e^o 02^i-j;5^ 

[0106] (5)^r«m#^^^^«ffi-®s#tt*3«J:tJ ? s»-^s#tt 

04te, ^»!lifeJ;t^lt^!li^sm^(D«^-M^M^^i-#ttE|-e 

[0107] msiz^k-rm^-m&wm^mb^tm, m^-^w^urTPPo-Bur 

stSrfflV^^-J;^ ^^ramffi^T^^-et^o ^*U3\ TPPO-Burst 

^mif^txMgAgm,m^b(Dmi L <DmAmmm<^fct^t^^bn^ 0 

[0108] El4t^-rm»f£-^#tt^^0J!b^^^*5«9, m^MW^bTTPPO 
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- Bursts V^i^lcj; *9, «*^^»9©3WflP^(Bl!:iRl_hLX'V'»5r.i:j&Sfcd^5„ 
[0109] (Hife0tj2) 

(i) jEft&*M&&vitmm^fttt<Dfim 

Bit, SkT&MWibZo 

mWWm (ITO) /IE?L&AS (PEDT/PSS) /E?L*^«^3te« (POF) / 
ti^ilS (TPPO - Burst)/ mm (Mg Ag) 
[0110] -f1£t>*>* !EjLmAWntVXs<4^M±M<DPVVT/PSS(tfy^U^tt 

AJBW^-efe6PEDT/pss^ N t/v^— /^j^Cfcisifc^tt^./— /v) 

[Olll] (2)Jttfc^c#5%««JM&3fe^©fftK 

[0112] (3)^«IMS^fotffi-]IIS^J;tJ5t«-3»g#tt 
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•So 

[0113] m7\C^1rmj±-m&¥Fm^mbfrts:bte'Q, m^MW^LTTPPO-Bur 

«9, PEDT/PSS^jBLTV^^V^^W!Jl(04#m) tffiSLT, 
(DSLtl^iK^ofc^i!^t)^^ 0 ^{3, PEDT/PSS^jBi-^^^^ioT^T^ 

s^wim m-t>w<m, mmmmmm) t^mmmmm) m±<Dm& 

[0114] (4)#Hm#^^^^-^mffi-EL^J*#tt 

ll»>|2^J;t^l:bK^!j2iC#§^^(Dmi±-EL^Wtt^-<fc 0 MM 

[0115] 09^^BJ^^^i:*D«9. *^fiMjii:b-CTPPO- Burst ^jai-§^^^J;«9. E 

[0116] (H«!|3) 

(l)tlt#M^©fi 

lE?L#^S^3fciB^^-rstt-»^b-C, PVK(^yt^/v#/w^y-/v) £lr(p 

py) (hy^(2-^^/vt o y^)^y^^)^v>f^^«, 02^^i-mte0ti2t 

3 

m^m^m^i^mu ^n^mmm3tvtc 0 m^-mi^commn. £XT<vmw 
[0117] mmmmiiTo) ziEjLmAm (pvr>T/pss)/iEjLmmmmmytm (pvkiik 

ppy) ) /m^mmm (TPPO- Burst) /mU (MgAg) 

3 

[0118] jE?Lm&mm^ytmmk<D£yiz.i,xj&)$ l vti 0 *i\ ^r^m^pvK^m^ 

MAti, ^PVKlOOMA^^LTIrfopy) ^10m*$PA^lfc o ^<D^ mMT 

3 

HFlmL^>?fLTPVK^l4mg^^j;5^^ THF^PVK^mrCppy) 

3 

fCo ^omfeTJB^&SiE^&AJBi^iTU 4000rpm(D[eI^-e30#^^t o 
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[0119] zbte, mrnmtmmz. m&., m^mmm. mm&mmu m^m^ito & 

[0120] TPPO-BurstfDm^teXTf&^lCtetfZWffimmm.Z (Ra) &£JLT<DjTmX»m 
^Lfc 0 TPPO-BuTst^mmir^mmt^X^ *9;—J>V, =r.^y—;V, 2-Zfvs<S 
— /K i-7°n/V-/K 1-^7— /K 2-^/— /K 2- ^;V-l-^n/</ 
— /K 2-^/V-2-7 P nx-?y— /V£fflWc 0 ^rtb-e^CD^^lmL^^fb-C, TPP 
O- Bursts 16mg^§J:5^*bfc^^ ^fc^ra — Hfe^T, 0^4000111 

^y^^vm^m^fxi-zfmmm (spmooon) ^^t, m^r^®^ (a 
fm) Kxmmvtn%WLm^fc 0 mm^m^mmt^xnm^^m (Ra) &m^x 

[0121] *fc, mmftm*TM<D&w&&vzzt&^m£tiz>z-kfatb, mmtx^x^m 
tRtexximmmm (ito /ie:?l&a« (pedt/pss) /ie^^si^^s (p 

VK:Ir(ppy) ) <D2®S£H£fflUi 0 M®«(lTO)/IE?L&AJB (PEDT/PSS) 

3 

/E?L#^jg^jfeS (PVK:Ir(ppy) ) }3\ ^(D^^fNcbf'o iE?L^AM^f^ 

3 

bT/W^/VttM^PEDT/PSSC^y^^l/^^de^^^^/'^y^u^ 
/V*^)<^zk^£fflV^c 0 r«^3itiJ:tlTL, 1000rpm(D[Hl^ 
lSO^^^tV^-h^frVX iE?LaAS (PEDT/PSS)£ff^Uc 0 ^©f, iE?L 

, ^C^PVK100m*fP^>^bTIr(ppy) ^10m*fPA^bfc o ^iTHFlm 

3 

L^*j-bTPVK^i4mg^^SJ:5^,THF^PVK^oJ:mr(ppy) £r?g$?Lfc 0 

3 

mWc&TmX&Z>JEJlj(3LAm±KmTU 4000rpm(D[Ili|fe^30#|i^tV:n — h 
SrfTV\ !E?L#l^S^3feS(PVK:Ir(ppy) )«r7&£Ut, 
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[0122] mi] 







TPPO — Bur s t L 




: n m 






y J 


0. 35 








0. 27 








0. 39 






-j -—/ > v-7 » ° / , . >i , 

l — ,y m s > y — /i/ 


0. 35 






i ;<->v 


0. 37 






2 — — /U 


0. 40 






2 — ^vu- 1 — r^n^y — 


0. 39 






2 - y ^/V- 2 -7°u/V —/I/ 


0. 34 


105°C, 




y * J ' — A? 


0, 65 


105°C, 




^ & y 


0. 79 


105°C, 




2 —/u 


0. 43 


105°C, 1&#HJ 




1 - /n/V^ 


0. 55 


105°C, IWfW 




l - rf$ J—tv 


0. 64 


105°C, lB£fW 




2 y — 


0. 61 


io5°c, mm 




2 — y ^vv- l -yfus<y — 


0. 45 


io5°c, 




2 — y -^/v— 2 — y°us<y — 


0. 46 








0. 33 



[0123] [^2] 
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TPPO — Burs't &$&M b 


: n m 




(ITO 
/PVK 


)/(PEDT/PSS) 
: lr (ppy) 3 ) 




9. 00 




(ITO 
/PVK 


) / (PEDT/PSS) 
: Ir (ppy) 3 ) 




0. 20 




(ITO 
/PVK 


) / (PEDT/PSS) 
: Ir (ppy) 3 ) 


2 -7°D/V^ 


0. 57 




(ITO 
/PVK 


) / (PEDT/PSS) 
: Ir (ppy) 3 ) 




0. 43 




(ITO 
/PVK 


)/ (PEDT/PSS) 
:lr(ppy) 3 ) 




0. 52 




(ito; 

/PVK 


) / (PEDT/PSS) 
: Ir (ppy) 3 ) 


2 - A* 


0. 53 




(ito; 

/PVK 


/ (PEDT/PSS) 
Ir (ppy) 3 ) 


2 — * f-/V~ 1 - y°X3./< J — ;V 


0. 58 




(no; 

/PVK 


/(PEDT/PSS) 
Ir(ppy) 3 ) 


2 ~ * ^/U- 2 ~~7°X2/<J —jv 


0. 64 


105°^ 


(ito; 

/PVK 


/(PEDT/PSS) 
Ir(ppy) 3 ) 


* 9 J 


9. 18 


105°C, lH#fjg 


(no: 

/PVK 


/ (PEDT/PSS) 
Ir (ppy) 3 ) 


^-9 J — >\> 


0. 18 


105°C, lR#Ffl 


(ito; 

/PVK 


/ (PEDT/PSS) 
Ir (ppy) 3 ) 




0. 28 


io5°c, H#ra 


(ito; 

/PVK 


/ (PEDT/PSS) 
Ir (ppy) 3 ) 


1 ~~y°x=L^J — ;V 


0. 34 


105°C, 


(ito; 

/PVK 


/ (PEDT/PSS) 
Ir (ppy) 3 ) 


1 - ~f# J— )V 


0. 52 


io5°c, 


(ito; 

/PVK 


/ (PEDT/PSS) 
Ir (ppy) 3 ) 




0. 47 


io5°c3 mm 


(ito; 

/PVK 


/ (PEDT/PSS) 
Ir(ppy)g) 


2 - * ^7V~ 1 -7°n/V — As 


0. 46 


105°C, lR#fW 


(ito; 

/PVK 


/ (PEDT/PSS) 
Ir (ppy) 3 ) 


2 — * tf-As — 2 - rf n rtj ' — /V 


0. 52 



[0124] ##(Dfc#>, TW«^j^iHtt«^^i- 0 
[0125] [^3] 







Sffi/T±iH 




(#-{4 : n m) 


/ (PEDT/PSS) 


io5°c, mm 


IT0#7*X>K 


* 


1. 05 


/(PVK:Ir(ppy) 3 ) 


105°C> lU#fffl 


(ITO)/(PEDT/PS 

S) 


THF 


0. 55 



[0126] m dS^i~^*3 ^^fflS-L CTPPO - Burst^^T/l^ — /Hgj&Sr ffl V >T* tf 
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[0127] ^I^^Wa*#^3te^^©E7L^S^3feStUTfflV^e ) 
^3^mttr^^PVK:Ir(ppy) _h(^ N TPPO- Bursty, #S7;V3-/««: 

3 

U te^^fflV^fc^-hb^^Bf*, Ra^Siffi : @S/h$<V^. 7nm^ 
[0128] (3)Jt«^3lC««^«|W63fe3tl J ? : ©f^K 

mfef?!j3^|^ICPVK:Ir(ppy) OTHF^^^2000rpm<D[Ufe-e30#^^tV=3 

3 

[0129] (4)««^)fe^T-o«ff-®S#tt*5J;tK«^-M#tt 

ii»!i35oj;-a?it^F!j3^#5*^-^«iE^tL^pp^pbT, njE-n&&& 

m-M^m*bmbfrt£b&<9, TPPO-Burst5rffll^l£fcJ;?K «JfE^fc9<D 

[0131] (5)mmmm^tm^(onm-EL»mm. 
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[0132] wi2i>*t>mbi>*teb*s*)^ m^mmt\^xTPPo-Burst^mmir^tic^^ 

[0133] mMM4) 

4, 4' — (^ji^/V^^^/V) -hy^^^/V^^^^KETPPO- 

Trimer] 

TPPO-Trimer^r. TfE£>KJ£^CQJ;5^ ^^^^K ( tp F^fC) CO-^J^ 
[0134] Wb29] 




[0135] (*Ra4fcfC©£*J5fe) 

^^#fflMT^*3V>T^JR^^>^>H*2. 54g(105mmol)^l, 4— S^/n 
^e-<^ifV29. 3g(124mmol)(D^;M^h^tKn^^^(^T. THF)M^ITL 

^->K6. 99g(35. 9mmol)O^Iv?xf;Vx- ^/H§«£r^o<«9MTU-~ 0 ffi 

fto± Q MiMUt1&Mi<DFABmAfr$f&ftyt\ #X*=436, ^X* + 2 = 438, 

fc(jRt4. 93g(ll. 30mmol), JR^31. 6%) G 
[0136] WfflmWfrb<D&&) 
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rpmyoW2. 42g(5. 55mmol)i, ^RB4fe®l^fc5^3i^/VaJC^7>r>o^VK 
4. 48g(22. lmmol)^I^^/^^->K(^T^ DMSO) 55. 6mL N g^^ 
/•^7^i»(£JlT^ Pd(OAc) )250mg(l. llmmol), 1, 3 -If* (S^c—Zl'tfC^ 

2 

^/)^n^y(^T, dppp)688mg(l. 67mmol) , N-xf/V^y^ntVV7^ 
(edpa) 10mL(D#^T, 100 < C-eKJfc$*fco ^Oi»Pn*;VVIf 

^^^cfj330~340 0 C-e#^»M^foTa^^ H ^#fc 0 #bttfc^^ B (DFA 
BfC*^lf£rtTV\ ^-M = 679«fgU mhfvkM^ @ W^fSTPPO-Tri 
mer-^fe§^^fi|^b^l(lDli2. 12g(3. 12mmol) N I|X*56%, Tm:346°C, Tg: 
105°C) o 

[0137] c$m®m) 

4, 4', 4 >> _}.y^-(^_p_|>y / v-^^- / v)-f.y^- n - / v^^^dr>>K 
[TPPO- (p-CH ) Burst] 

3 

TPPO - (p-CH ) Bursty Tn&CDRjfc^CDXyK, p— hU/V— afcX^l^ 

3 

[0138] Dfb30] 

o 

_ EtO-^-OEt H 3 C^^ ^-^CH, 

^ Mw:230 




[0139] (cp^Wa(D^) 
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^^#ffl^CT^*3V>T % ^M^^i^^B. 0g(123. 5mmol)[Cp-7^^b 
/V^^25g(145. 9mmol) ©^li/xf/Vx-r/^MMTb, SV-pt 

MiBtJfcmm&mmi'fc-o wmmi^ mr^m^^^s. 64 g (62. 59mmoi)<D 

to®a^fc3££&fllSRUfc(J&;&5. 76g(25. 02mmolK lR^40%) o 
[0140] (^K^Jfa^tflb/^tf)^) 

^f^Ma2. 88g(12. 51mmol)i, ^m^Wh'CfoZhV^^/l'&^^tt 
MvL. 07g(2. 08mmol)^§i£DMSO20. 8mL, Pd(OAc) 93. 3mg(0. 416m 

2 

molh dppp257mg(0. 624mmol) „ edpa3. 7mLtf>#£T. 100°C-e,Rj£;£i3rfc 

3Sg^<DFABMS^*fSrfTV\ 4H ! -S=963Sr«r|8U #£>*LfcSfi&3&s @ tt£1-£T 
PPO-(p-CH)Burst-e*>5^Srffl|^L^:(Jt5l*l. 17g(l. 22mmolK IW59 

3 

%, Tm:335°C, Tg:133°C) 0 

[0141] mmM6) 

[TPPO- (o-CH ) Burst] <D&)& 

3 

TPPO - (o-CH ) Bursty Tn£CDRffc^CD£5l^ -J-o-hV/^-^^4>^T 

3 
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[0142] Wb31] 



o 




[0143] (rpm%)Wei(n&f$.) 

^^#HMT^*5V^-C, ^m^^^yV^ftS. 0g(123. 5mmol)iCo-7^^h 
/V:^25g(145. 9mmol) (O&jg&^/Vx.— T/VjgiiSrITU -T— /H* 
^(SJ£^ff)£MMUc 0 •tO^gtC 64g(62. 59mmol)<D 

FAB»a^w^frv \ + 1 = 23 1 sri&fBu #e>*ufc*Siii @ tfjtirz m 

!&)WaXhZ>Z.t&mmVtcmm:6. 67g(29. OmmolK 4X*£46%)„ 

[0144] (^re^wa^it^d^^-a-^) 

t FW]$j!ffa2. 89g(12. 6mmol)ir, ^m%0WbX'&Z>h})7^/^X7jl'tti/ 
Kl. 07g(2. 08mmol)^$£DMSO20. 8mL, Pd(OAc) 93. 3mg(0. 416mm 

2 

ol), dppp257mg(0. 624mmol) , edpa3. 7mLtf>#:fe~|% 100 o CX-Rfc^fz. o 
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63£:fl|f8U %hnttM^ a W^i-§TPPO- (o-CH )Burst-efc5r^Srflt^ 

3 

UfcORfil. 50g(l. 56mmolKJfc^75% x Tm:310 < C,Tg:133 < C) o 
[0145] mMM7) 

KETPPO- (m-CH ) Burst] 

3 

TPPO- (m-CH ) Burster, TfB<Z>,Rj&5£(D S?— m— HJ/P— aft*:7-f 

3 

[0146] Dfb32] 



O 

CI— £-ci 



H 3 € 



H,C 





H 3 C 



CH 3 



Pd(OAc) 2 /dppp 



u DMSO/edpa 



CH 3 



ro 



"CU 3 II 3 C 



Mw:963 



[0147] wmmma<D&jffi 

^^#H^T^*5V>T, ^M^^S^Aftl. 63g(67. lmmoDtm-^h 
/V^^12. 5g(72. 9mmol)©»^3:f;VX" T/«^ITL, /P 
nM(fcfo%K)&M^fc 0 ^<DMWi&, mk*^ys]s5. 96g(38. 90mmol)© 

££&flfefBUfc(l&*4. 13g(17. 9mmol), 11X^56%) 0 
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[0148] WfSimMa$5£Tfibfrb<D&fiO 

tpr»lfa2. 90g(12. 6mmol)i, ^fflfaWb^&ZbV7^~/l'ftXZ?^tt*/ 
Kl. 10g(2. 14mmol)^lDMSO 21. OmL, Pd(OAc) 93mg(0. 42mmol) 

2 

, dppp260mg (0. 63mmol) , edpa4mL(D#^T^ 100°CX* Kf&&J(tfc. 0 ^(DW- 
m-CH )Burst-e$>^^fit^bfc(l|3l*l. 32g(l. 37mmol) , lR^64%) 0 

3 

[0149] (M1MM8) 

4, 4', 4"-hy^- (»- (4-^h^-^^/k) -^^-/V) -hy^^/V 
^^^^iyKETPPO- (p-OCH ) Burst] <D&ffc 

3 

TPPO- (p-OCH ) Bursty 

3 

[0150] TPPO- (p-OCH ) Burst TtZCDKlfc^ £5^, ^(4-^h^ 

3 

[0151] Wb33] 

o 

^ EtO-J-OEt ,I 3 CO^ OCH, 

c S «»» ' ri Mw:262 




Pd(OAc) 2 /dppp 



' * DMSO/edpa 

i T o If v l H 

Br X^ ° IJ ^k Br H 3 0)^^ ^^OCH 3 



O \j 

OCH 3 OCH 3 

(ftJ**K> Mw:1059 

[0152] (^w\mma(D&m 

^^#ffl^T^*5V^, ^M-^^^^2. 92g(120. 2mmol)f31p-^n^ 
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^®)^l«bfc 0 -?r<D^e^ % M.V>8&^A'8. 69g(60. 3mmol) (D^lTHF 

mm^^^^xm^^n^tio ^mLfcM^FABScA^w^m^ & 

(I&*8. 20g(31. 3mmol), IR^52%) 0 
[0153] (^m%na$3£Tfbfrh<D&)$) 

rpmmWa3. 30g(12. 6mmol)i, ^m^WbX&ZbV^^^fr^^tti/ 
Kl. 07g(2. 08mmol)^MDMSO20. 8mL, Pd(OAc) 93. 3mg(0. 624mm 

2 

ol), dppp257mg(0. 416mmol) „ edpa3. 7mL©#ftT, 100°C-C,KJ^£-frfc o 
PO- (p-OCH )Burst-e$?S'^^^bfc(l|3l*l. 56g(l. 47mmol) , lR^71 

3 

% N Tm:378°C, Tg:127°C) 0 
[0154] (H»!j9) 

4, 4', 4"-hy^- (if^- (2-yh^y-^^7k) -^y^—^) -hyy^/v 

^^^de-yK[TPPO- (o-OCH ) Burst] 

3 

TPPO- (o-OCH ) Bursty TfBC0HJ^^C0J:5^, S?(2— ^Hf^— ^m^/V) 

3 
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[0155] [>fb34] 




i3L&mn) Mw:i059 



[0156] (tpmV0Wa<D&!$.) 

#fflMT^:feV ^C, &W^t?^yt>^Y\\. 51g(62. lmmol)i:o-^D^7 
=-y—/V12. 5g(66. 8mmol) (D^STHF^S^ITL, ^UMiRfo 

ww)&mwkuto wmmK, mv^mt^w. 43 g (32. immoi)©WHF 

(l(X*4. 38g(16. 7mmolK lW52%) 0 
[0157] (^m%Wa$o£ZFbfah(D&)&) 

rpm!%)Wa2. 00g(7. 63mmol)^ ^m^Kb^foZhVy^J^^^^i/ 
KO. 655g(l. 27mmol)^^DMS013. OmL, Pd(OAc) 57. 2mg(0. 254m 

2 

mol), dpppl57mg(0. 381mmol) N edpa2. 3mL©#ftT> 100°C-eHJ£$^fc 
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PO-(o-OCH )Burst^&5r££|ftfgWt(I|X*0. 80g(0. 755mmolK J[X4*5 

3 

6%) 0 

[0158] (MMMio) 

[TBPO - (DPPO) Burst] (D&ffc 

TBPO- (DPPO) Bursty TfEtf^J&s&Dj;?^ sjvX^-f^^f-^KC^Wfe® 
a) <£>£^ H^JCa^feCDl^C^l ^ X@T*#fifeLfco 
[0159] Mb35] 



[0160] (tpffi^Sa©^) 

^^#ffl^,T^*5V>T. &Mr^t?^st7&¥\A. 8g(197. 5mmol)[C4, 4' 
n^\f7^;V74. 9g(240mmol)<D^iTHF^|g£rMTU ^U— ^r— >M*IS£ CR 
J^4M)^l^Uh 0 ^(Dmm^. tfk*^*y;HO. 2g(66. 6mmol) CgtJ^lf) 

(DmkTHFm^^^<mr^fto mrmr^, -mmw^t-o ^mm^mm 



Br 




Br 
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-HtV\ ^* = 743, #T-*+2= 745, ^* +4 = 747Srflt^U ^fefLfclS 
fidSBW^5^Ra*®a-Cab5^Srfl||RU^(JRft38. lg(51. 3mmol),lR$7 
7%) 0 

[0161] (^ffi^ffaJ&^O^) 

tpffllWuWaO. 6g(l. 16mmol)£. i^^/V^^^^Kl. 4g(6. 69mmo 
DSrJgftEDMSO 11. 6mU Pd(OAc) 52. 4mg(0. 233mmolh dpppl44mg(0 

2 

. 349mmol) % edpa2. lmL(^#^T, 100°C-C,Rj£$^7c o ^©^t^nn^ 

1107£?ft|gU #fettfclSfidS a tfjirTSTBPO- (DPPO) Burst -CfcS^&ffll 
IBUfcOKiO. 618g(0. 70mmol), iW61%) 0 
[0162] (Hig^Ill) 

4, 4', 4"-hy^- (1-^^/V-^ai^/V-^^^/V) -MJ^m^/V^^ 
>-^-drv-K[TPPO- ( a -NPPO) Burst] <£>-^£5c 

TPPO- (a -NPPO) Bursty TfECDHJ£5£<£> £5 ^ l-^^vV-^a^vV 
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[0163] [>fb36] 




(^JiESisJIt) Mw:1029 



[0164] (tpmV9Wai<D&f&) 

^^#H^T^*5V>T, &M^y*is!7J*ft3. 15g(129. 6mmol) \Cl—y*U^r 
~T^^U^28. 35g(137mmol)O^THF|«2rMTU PV^— 
if)^ISLfc 0 W^Wi&, ^OP7x^*77^y26. 0g(145mmol)(Di^ 

fc(I&Al2. 7g(50. 3mmol), iW36%) 0 
[0165] (rpf$!®)na&£XJtbfrh<D&)$ l ) 

rpm%dWa4. 03g(16. Ommol)^, ^m^oMb-^h^hV^^^^^^^iy 
Kl. 17g(2. 28mmol)^lDMS022. 8mL, Pd(OAc) 144mg(0. 643mmol 

2 

K dppp377mg(0. 915mmol), edpa4. 2mL©#^ET, 100 o C-eSJ^$*f'o * 
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TPPO- (a -NPPO)Burst-e^r^ft|gLfci(llXil. 75g(l. 70mmol) , 
*75%) 0 
[0166] (^Jfe^iJ12) 

4, 4', 4"-hy^- (v^-l-^-^/V-^^^/V) -hy^^/V^^^^ 

v-KETPPO- ( a -DNPO) Burst] CO-^j^ 
TPPO - ( a -DNPO) Bursty TfE^^j^^CO — 

It, 

[0167] Wb37] 




C*JS*)S) Mw.1179 



[0168] (tfJffi^aa©^) 

^^#ffl^CT^*3V>T % 6g(519mmol)^l— ^n^e^- 

7^^114g(551mmol)(D^THF^|R^Tb.^y^— /MfcEfl 
^MMUh 0 ^tf)*^^ mV^m^^34. 0g(246mmol)<D^THF?«^ 
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52. 8g(175mmolh lW71%) 0 
[0169] (tt»ra<»Ka*5j;tJ«b30^©^^) 

tpFf9#lifal3. 59g(45mmol)^ ^fflffiWo^fo%hVZ7^~/l'&X7>(-ytti/}? 
3. 86g(7. 5mmol)^MDMS075mL, Pd(OAc) 338mg(l. 5mmolh dppp 

2 

927mg(2. 25mmol), edpal3. 5mL<D#£~F\ 100 < C-CSJS$^rfc o 

®*3HJf£fTV\ ^t=H79MU #fe^fe*S*j5S g Gte-fSTPPO- ( D 
NPO)Burst^fc£;i£&fl|f8Lfc(lRS6. 03g(5. llmmol), W68%) 8 

[0170] 

1, 3, S-hy^C^ji^/V^^^/^^^ifVETDPPOB^V^]^-^^ 
TDPPOB2r, Tm<DR)fc£:e>£?K, 1, 3, 5-hy^n^e-<^irV(S^«la) 

[0171] Mb38] 



[0172] rfTflgtfH, 3, 5-hy^^e^<^i?V(SJ^#j®la)0. 63g (2mmol) tv^^/V* 
^yt^M^KftfDl. 21g(6. 0mmol)^lDMSO20mL, Pd(OAc) 

2 

93mg(0. 41mmol), edpa3. 7mL, dppp261mg (0. 63mmol) <£>#^T^*3V^ 

mmm&n<>tz. 0 #^fc^«<DFAB«*#w^fv\ ^*=679^«u # 
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t>titj&M& g ^^-t^tdppob (^i&mw) -efo&z-b&mm^ti 012*0. 64 g (o 

. 94mmol), lR*47%, Tg79. 7°C) 0 

[0173] mmmi4) 

PPO) -TPPO- Burst] (D&M 
TRIS- (DBPPO) -TPPO-Burst^. TfB<D,Rj£5£<£>J;5^ DBPPO(cpP^ 

[0174] Dfb39] 



o 



0~~0" 



Br 



-Br + Me *~ ( y — ( >-MgBr 

THF \= 



EtO P OEtf^il 




Mw:354 



Br^ — — - Br 

(^^Jf b) 



x O 

PH ^ 
6 



Pd(OAc) 2 /dppp 





DMSO/edpa 



f il 



r 



Mw:1335 



[0175] (^P»jfa<Dl^c) 

^*#ffl^T^V^T, ^M^^^^IO. 4g(428mmol)^4-^n^tf^ 
o^/HOO. 0g(388. 5mraol) (D^ITHF^S^ITL, sfy^— ;V^^{UM 

mm^mmj^o wmm-. 5 g (2i3. 6mmoD©»H 
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&mUz(tiL&22. 73g(64. 2mmol) % JR*£30%) o 
[0176] Wmm&Ei$5£Tfib1>*b<D&l3Q 

tpm^WalS. 5g(52. 3mmol)i, ^fflffiMb^fo%hy7^~/l*fcX7^tti/ 
K3. 9g(7. 6mmol)^lDMSO^, Pd(OAc) 250mg(l. lmmol) , dppp460 

2 

mg(l. lmmol), edpa7. 7mL(D#^T. 100 < C-CSJ^$^rfc o ^^SS^on* 

f?V\ ^»=1335«^b, #^^bfc^^ H ^ g ^^-T^TRIS- (DBPPO) -T 
PPO-Burst-e$3§^^^mbfc(lRi2. 8g(2. lmmol) N I|X^28%) 0 

[0177] mmmi5) 

tf;*- (i/\?7*.^/P-7fr^^^/U) — If ^m^l/^[BIS (DBPPO) -BP(D^j^ 
BIS (DBPPO) -BP]£, TfB(DMJ&5£<£><£5^ DBPPO (TO^ICa) joitM, 

[0178] Mb40] 



PdfOAcVdppp M 

1 > 



\J 

(£j£*S5tt) Mw:858 



[0179] (cFP»ICa3oJ;U?4,4' - v^n^etf 

^M^!Sal8. 49g(52. 2mmol)£\4, 4' -v^n^etf ^^/V3. 61g(ll. 6m 
moDSr^^DMSOtp, Pd(OAc) 250mg(l. lmmol), dppp460mg(l. lmmol 

2 

K edpa7. 9mL©#4T, 100 o C-eHj££^c o ^©^i^PP*M/If * 
W^i-^BIS (DBPPO) -BP-Cfc^^«>L/c(l|Xi7. 7g(9. Ommol), l»7 
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7%)„ 

[0180] mmmi6) 

IS - (t-Bu-DPPO) -TPPO - Burst] <D&J& 

TRIS- (t-Bu-DPPO) -TPPO- Burster, Tf6tf>HJ£^£> £5 t— Bu- 
DPPO (^»fc) <^j£, fpr^^«c*5j;tJ«b^^(D^i:V>5X@-e^bfc 0 

[0181] Dfb41] 




Mw:1215 



[0182] (tpPf9^{fc(Dl^c) 

^*#ffl^T^*5V^-C. ^M^^>«7^>t-2. 85g(117. 3mmol){C4-t-7 
^-/V-:/n^<^-£>25. 0g(117. 3mmol)(Z)^THFgMlTt, ^U^t- 
7V^(^^^)^^bfc: 0 ^(Dmm^ W)>W&^^S. 10g(58. 66mm 

oi)(D^THF^^^o<«9MTbfc 0 mrmr^, -mmwu wmm^mm. 

^(^36%)30mL^Tb7^ o ^<Dm«^®*/^nn*/W>ret4tij#, ^ 
-Cfc5^^ffiimbfc(lRft8. 65g(18. 4mmol), 1R^47%) 0 
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[0183] WfflysWc&XTfbfrbiD&tfO 

tpfflVoWcl5. 5g(49. 4mmol)i, tp^^dWoXh^bV^^^^^^T^ 
K4. 2g(8. 2mmol)^lDMSO^, Pd(OAc) 270mg(l. 2mmolh dppp510 

2 

mg(l. 2mmol), edpa8. 4mL©#ftf, lOO'C-CSJS&iirfco -tO^e^nnjjN 

#f£rf?v\ ^i=1215SrflH8U #£>*bfc*ti&# § Wi^TRlS- (t-Bu-D 
PPO)-TPPO-Burst-efe6^^^H^bfc(lDl*l. 5g(l. 2mmol) , 1^15%) 



[0184] (H»!)17) 

4, 4' -\£7,<cJ7^~;Vfc7S7jz=-;V) - \f7^^-;V [TPPO - Dimer] <D&)$ 
TPPO-Dimer^, TIE<D^j^^(D ^P^jf 1-C3b%>i?7^~ ;V^7^> 

[0185] Dfb42] 



\ /— MgBr 

(utmni ) 



+ EtO-P-OEt 
H 



Br- 



Br + 




[0186] wmtoWi<n&tfO 

^^#H^T^*5V>T, ^M^'^v'^^2. 4g(98. 8mmol)I^Pi^y^ 
>-17. 2g (1 lOmmol) ©^tTHF^S^il^l^UiV ^5 ^IcflUi^fbMT 

mM2)5. 18g(37. 5mmol)(D^MTHF^^o<(9MTbfc 0 ^T^T^> — 
**ffi&, ^nnaf:/V^HSr^HtU n— *y— ^#1^— ^*RtUfco iofcfett 
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S^FABlf S^«f S^tv \ 1 = 203&flfefBU #e>^«f S Mt~t% 

^F#fim:^IILfco (3. 57g(l7. 7mmol) , JR^47%) 

[0187] (^ra^ffi^^^j^) 

traifefl©4. 04g(20mmol)i:ff7|g(Z)4, 4' - v^ti^tf :7^-/k(^j^fC3) 
3. 12g(10mmol)3r|§$£DMSOcF, Pd(OAc) 89. 8mg(0. 4mmol) % dppp247 

2 

mg(0. 6mmol),edpa9mL(Z)#ftT> 100°C-eSi^$^c o ^©ii^nn*;V 

#*lf2rfTV\ ^fi=555SrflSSRU #e>4t&*&SCtf s g tfjirTSTPPO-DimerC 
^h^t^mML-tlo (4. 56g(8. 22mmol) , I&*82%) 
[0188] (^Jfe^iJ18) 

[4, 4' — fcT.X[(:L— ^^VV) -^m^/k-^^^/k]]-f^ai^/V[a -NPP 
0B]O^ 

« -nppob^, T?E<^Si^^coJ;5^-^ - ^^^/v - ^y^^r 

[0189] Mb43] 

O 



[0190] (tp^^«ld<D^) 



M3 O 
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^^#H^iT^*5V>-C. ^m^^i^^B. 15g(129. 6mmol) Kl— -?n*E 

mm&mnm^t'o ^mm*. i??vv7^/^x7^(zcj&mw2d)26. o g ( 

^fc3r.£&fliS&Ufc(Jfcfi:12. 7g(50. 3mmol) , l&*36%) 0 
[0191] (^4Mld^ib<Di^&) 

fp^^Wl 5. 04g (20mmol) t rffflg<£>4, 4' - ^a^-lf ^^/V (^^^©3) 
3. 12g(10mmol)^^DMSO^, Pd(OAc) 89. 8mg(0. 4mmolh dppp247 

2 

mg(0. 6mmol) , edpa9mLC0#^T. 100°CXR^^:fc o ^(D^IS^nn^/k 

3tflr«tfTV\ 4H=-S=655«rflWU #?>ttfc«»ffi5S g a -NPPOB(£ 

fi&»©)-e*>5r.i:Srfl||8bfeo (5. 15g(7. 87mmol) , 1^79%) 

[0192] 

1 7-C||jg!lUfcTPPO - Dimer<D#t£&fftffiUfco 
[TPPO - Dimer<Dttft] 

#^tLfcTPPO -Dimer(D^Wt:^7 i ^v'-Y/V^aWtf^ OHO 

6. 8eV^_h-C$3ofc 0 ^^^K^r>^^°»4. OTeWfroft* TPPO 
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3. 7eV) m^^^^y7°h±^ 

\\ Lfc^oT, TPPO-Dimerfi, jETLfflJttBflSiftC m^m^tb^h^M 

[0193] 

TPPO - DimerOTg^ir-r=i— *^|±MDSC - 6200^ i«9^^|^5>#S'J^Lfc 

£>tl/CV^N, N' -tf^O-^/V^m^/V) -N, N' — ^v^v 5 
^(TPD) (DTg63°CJ:<9tr^<,TPPO-Dimer^g^|4^f^-CV^'^^^^ 

O 

[0194] [TPPO-DimerSrfflV^WWftlMSatsff^^f^K] 

®^i|^M»LTTPPO-Dimer£ffll\ ^«#^3fe*^^^bfc 0 

MM (ITO) (TPD) (Alq ) /M^ffimm (TPPO 

3 

- Dimer) /mU (MgAg) 
[0195] i~Jfct?*>, ITO-e#^$tL^)SK«;S(100nm)##(Z)^f7^S«±^, TPD^JI 
^IfftiaotlfL, /Hft^SSr^fifebfco *^&fc£2. Oxio" 4 Pa^rfe(9( 

3 

0. 2nm/sec£bf- 0 3£3feS<£>_hfc:* TPPO-Dimer£rfflV^^f£r?T V\ ff$30 
mn©«^*ftMS<S^*ifeUfc, m^^«(D_h^, ^<tbTMgAgm*^100nm 

[0196] (it*fe0B4) 

^^ftM#^fcLTTPPO-Dimer&JBV^ , Mte3fc3feJg (Alq ) (DjgU?£r50nm 

3 

[0197] 



WO 2005/104628 



60 



PCT/JP2005/007551 



[0198] gii3^^i-j;5^^ mmim9x^itmm4x<ohi&'m^m^^htifc 0 zxik 

X *9 , TPPO - DimeriSfcjh/fcS^I&^&^LTV 
[0199] mMM20) 

mmm 1 3^iijKufcTDPPOB©#t£&fw ufc 0 

[TDPPOBCQttJf] 

TDPPOBO^^Wk^^v-^/V^SWtf^^^^^^^^S^^^^ 
£tti\ 6. 8eV^_h-efeofc 0 ✓^K^yr/frM. 98eVtfcofc 0 TDPPOBii, « 
\^y<y^y°ti4>(4^ityi< : T^y^:6. 8eV, /^^K^>^°:3. 7eV)£ifc^ 
DPPOBte, H7LPlJhtidSii5<, M^WC&^JJ^iftl\ iot, j^3fe^3fe* 

[0200] w?xj&&mm 

#k*LfcTDPPOBOTg£i^f=i— m^"1 : ±MDSC-6200^J;(9^^^WJ^ 
Ufc£££>, Tgtf*79. 7°C^r^vMt^Lfc 0 ^U2, iE?L^W^^bT^W^ 
fflV^^tt-CV^§TPD(DTg63 0 Ci^9^r^<,TDPPOB^g^|4^1att-CV^§r^^^ 

[0201] [TDPPOB^ffl V ^c#am#^3tem^<^^] 

mT-$I^M^LTTDPPOB£fflV\ *«l«#^3fe^^Srf^SibfCo 

mmmm (ito) /urais (tpd) /^jg (ai q > /m^*&3£s (tdppo 

3 

B)/mm(M S A S ) 

[0202] -tTfefo*,, m^mmmitvxTvppoB&m^^xm,^mmm mmit30nm) & 
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[0203] i&mnzmftm+nmm-wzwm 

[0204] mi4K7jk-r£?K s mMffl2o-?fe, itmmx<o^i&m^m^^hfifc 0 z*i 
[0205] mmwm) 

^Jfef?!l4l?iiMbfcTPPO-Trimer(D#tt^f¥#bfc 0 
[TPPO -Trimer<Dt£ff ] 

#3fe^^(AC-2)^fflv^MfeUh£^ S'Jfe*5H(D6. Seviire-ctellifil 

te^lffi^tvf 6. 8eVJ^_h-efco/c Q ^>^^yylt4. 02eVXho± 0 TPPO-T 
rimerte, «^^f^#W, jEm&±ttW&£T$m&?mV&frttPttlsX-M&)K 
m\^hfrlX\^s<y?^n^l/(^>'ik^ : T>^/V:6. 8eV, /^K^V^T 0 : 3. 7e 

fc^oT, TPPO-Trimerte, lE^LPlihtg^j^ < N M&lFm^fo$h^^\ =t 

[0206] (^f7^fe#MS) 

#^tL/'TPPO-TrimercDTg^-fe'l'=i— ®^-|±^DSC-6200^J:f9^^|^^ 

^£fflV^tl/CV^5TPD(N, N'-tf^(3-^/V^^/V)-N, N'-lf^(^^ 
/V) — <>'v ; v ? ^)OTg63 0 CJ;«9^ffi<, TPPO-Trimer^jif^ltt^tL-CV^r^ 

[0207] [TPPO-Trimer^fflV^fc^«#^^;*^-(D^] 

(ITO) /*-/V$tiMg (TPD) /WJtm (Alq ) (TPPO 
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— Dimer) /WM (MgAg) 

[0208] -rtttt. m^-mmum-t^xTPPo-Trimer^m^^xm^mmm mmu30n 

[0209] [%t»«mS3fe*^©«S-«EE#tt] 

[0210] Hll5^^i-J;5^^ HJfe0a2l-CfcJ\ lt^!l4J:«9^iSSJE-e^3fe^^fetb/c 0 rtL 

[0211] (HJg$l22) 

Hife#!|18-e|^Mbfc a -NPPOB©#tt^ffiLfc„ 
[a -NPPOBOttff] 

U%iW,&tl-f6. 8eV£X±.X&ofc Q ^>h**c^y7fe3. 92eVt?fco^o a -NPP 

V^^tLTV^^y^n^(^>-^^^^/V:6. 8eV, s^h^^yT' :3. 7eV 

fcT, a -NPPOBtt, jE7LPBjh|MdSS< x Bb^KCiA^^i^^v \ iot, 

[0212] (^feflflS) 

^htlfc a -NPPOBOTg^i?^— ^^±§^DSC-6200^J;^^t!B>#f$!l 

fflV^;fxTVV5TPD(N, N' - If* -N, N' -t^(7i^) 
--<^> ? > ? >')OTg63 0 CJ:<9trS<^ a -NPPOBtfmBV£\Z.MnX\,^~b&t>fr 

[0213] [ a -NPPOB^fflV^c^|im#«m^fNM] 
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mmmm (ito) /*-/vmmm (tpd) ym^tm (Ai q > /m^-^g («-np 

3 

POB)/|^«(MgAg) 

[0214] irtett. m^mmmtVX a -NPPOB^fflV^m^iiiMJi (JgU¥«:30nm) 
[0215] [#»miMS3fe*^©«S-«EE#i4] 

wnm22\cw^: : tf^*i^Mvx, m^-m^^m^tio mien, mm 
[0216] mi6^-f-j:5t-, mmm22x^ ^m.mA^h^m^xm%^^htit' 0 z.ti 
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[5] y^^a^^^, -#££(2) : 




p 



(1) 



o 



ArVJ| Ar 2 



P 



Ar 



(2) 
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[6] yytffi^^, -^(3) : 
Wb3] 




i/T/S, ^hnS, Ty— /vS^fcfi^Ty— /^^7^^;H^ 

R 1 ^R 2 ^«t^^>^^^^^v^(Z)^^^-i ^ ^t^5:v^^-^^^oT 
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[9] u^ffift-^i^^ mm~m^:a)x-m^ti^mMm7icmm.(D^mm^ 
[io] v^^m^mK mm-^(2)xm^th^tmm7\cmm(D^mm^ 

[12] -«^(4): 

Mb4] 



Ar 
-^(5): 

Mb5] 



H 




(4) 



Ar 11 || Ar 



,11 



O 



Ar 



.13 



P 



(5) 



Ar 



,1 3' 




.13 



o 
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